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progressive dyspnea and wheeze on minimal exertion over several years. After a negligible response to bronchodilators, bronchoscopy demonstrated extrinsic compression causing midtracheal collapse. A computed tomographic (CT) scan indicated a right-sided aortic arch with a Kommerell diverticulum and a retroesophageal left subclavian artery ( Figure 1 ). She underwent a left posterior lateral thoracotomy through the fifth intercostal space. The ligamentum arteriosum (completing the type 3 ring) appeared to be the principal cause of tracheal compromise and was divided to achieve complete decompression. Recovery was uneventful, and she is symptom-free 12 months later.
Patient 2.
A 37-year-old female nonsmoker described limited exercise tolerance and exertional wheeze since childhood. Medical attention was sought only after significant symptom exacerbation during pregnancy. Physical examination was unremarkable, but the flow-volume loop suggested large airway obstruction. Flexible bronchoscopy revealed erythema and extrinsic compression immediately proximal to the carina in the anteroposterior plane. In addition, the origin of the right upper lobe bronchus arose directly from the carina. CT suggested these bronchoscopic findings to be attributable to a right aortic arch with an aberrant retroesophageal left subclavian artery arising from a Kommerell diverticulum. A decision was made to intervene surgically. At the fourth-space left thoracotomy, the complete vascular ring (type 3) was confirmed by the presence of the left ductal remnant, which was divided to allow distraction of the diverticulum away from the esophagus. Despite initial improvement, she relapsed 5 years later. A 3-dimensional CT reconstruction demonstrated the diverticulum compressing the trachea posteriorly. Right thoracotomy was performed to approach the aberrant left subclavian artery, the origin of which was divided and oversewn. The Kommerell diverticulum was then resected, and primary repair of the aorta was undertaken. Tracheal decompression was satisfactory, and the patient is symptom-free 12 months later.
Discussion
The right aortic arch can form a complete vascular ring through the presence of a ligamentum arteriosum (or persistent duct). In these circumstances, tracheoesophageal compression might typically occur from the embarrassment of either the ligamentum or a Kommerell diverticulum, an aortic pouch from which the aberrant subclavian artery arises. The anomaly typically becomes evident in infancy and requires, at minimum, the surgical release of the ligamentum. Recurrence occurs in a small proportion of cases and has been attributed to aneurysmal dilatation of the Kommerell diverticula, which usually require subsequent resection. 1 Primary presentations in adulthood are extremely unusual but might masquerade as chronic asthma 2 until identification, occasionally as late as the seventh decade. 3 This report highlights 2
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contrasting scenarios: (1) a new diagnosis in the fifth decade after having tolerated symptoms for many years and (2) an adult with a late recurrence of symptoms after ligamentum division 5 years previously.
No ideal management strategy has yet been clarified for the rare symptomatic adults. A confounding issue might be the reluctance of patients with insidious progression of mild symptoms to subject themselves to thoracotomy and reconstruction of major vascular components with its inherent risk. Consequently, we adopted a more conservative approach by dividing only the ligamentum in patient 1, with good intraoperative and symptomatic results. However, our experience with patient 2 indicates that, as in children, a late hazard phase exists for the development of recurrence. Performing simple aortopexy or adhesiolysis might seem attractive; however, the pediatric experience of Backer and colleagues 4 with late reintervention implies that formal resection of the Kommerell diverticulum is necessary to achieve definitive relief. Therefore we would concur that recurrent symptoms should dictate formal resection or reconstruction of the contributing vascular components. In infancy this might require reimplantation of aberrant vessels. We chose to divide and oversew the aberrant left (nondominant) subclavian artery. The patient has experienced no ischemic left arm symptoms as a result of this.
An important difference between the pediatric and adult management strategies is the surgical approach, which is typically through a median sternotomy in children. By contrast, access to the posterior arch and aberrant vessels is especially difficult in adults, even through the use of deep hypothermic circulatory arrest. We therefore chose to approach the ligamentum through a left thoracotomy and subsequent vascular reconstruction through a right thoracotomy if necessary.
The use of self-expanding tracheal stents is inadvisable in benign tracheal conditions because of the propensity for granulation and stricture development. 5 Instead, our overall proposed strategy is to adopt a staged approach: undertake primary ligamentum division and tracheal release through a left thoracotomy in the first instance with careful assessment of the resulting tracheal expansion. If complete release is evident, we suggest it is reasonable to defer more hazardous vascular reconstruction for the patients who experience symptomatic recurrence, which can occur many years later and can be approached through a right thoracotomy. If tracheal embarrassment is evident despite ligamentum release, formal Kommerell resection with division/reimplantation of aberrant vessels should be performed through a right thoracotomy 6 weeks later. 
